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(72)S£ H J^ 








#^JI|»Wm0^812- 1 






(72)3£W£ 











(54) 1»»<0**1 * ' J 3 



200 - 

SPDfit 
100 



600 



I ■ 

800 



1000 



1200*0 



(2) 



itivm i ] mmns. 1 x 10" ~ 2 x 10" atans/cc. m. 

mm. 1 X 10" atans/cditT©*»S©^*-> V =< 

;fe^b^as,*-ciooo-c~i3oo-c<Dias:-co. 5 

[«^2] ^gglXio"~2xid" atans/cc m. 

mm, 1 x 10" atans/ccOT©*^®©^**^ U 3 

> -5 :&^§14#Hm*-ciooo-C-i300'C©SS-co . 

[f»*Jl3] i*J8£g 1X10" ~ 2 Xltf' atans/cc. Wi 

mm 1 X 10" atoms/ccttT©*^S©*«*^ ,J 3 
>^X^?:K{b#H^, I fC1000'C~1300*C©SS-C0.5 

~ sutiis&siy! h tern, &m*w&ir set 

[f»^4] i*J&SKlX10"~ 2 Xitf' atans/cc. K 
m&HL 1 X itf * atons/ccWT©*^^©*^ V V => 

> 9 *^ *^§tt#EM^-ciooo-c~i3oo-c©aS-co . 

-r s 'J ^ > x-^©*!^^^ 
[^©iftfflft&W] 

[000 1 ] 

[g!SLt©*<Jffl#f?] aWSW»*^»#«aK»«' i ^* 1 * 
^^>t; n >^x^*©^. i<KSPD (Sarfac 
e Particle and Defect) ifoSn*. >?x;N^ffi©*fil 

[0002] 

[S£*©#fl5] ^5S#^WX©J!Bi{C^0 . *©1t14 
©BBfSWfflEEfrS^ L-C. MOS^*-F*- 30 

[0003] ttit>%s S P D#iiJJtr$'&S. Klt^W 
ig<fc-2>. — c©SPDWI23«Cn*-rJ:5«:*3&fi& 

• -c<.»*. -r&fcfe. ?i±tfjt«£&< 

[0004] 

mmwwi^&^tTzrm} uc&~?x, spd* 
esse gi±ifjis ; fcjs< u-r-^fttf^c 

[0005] *^«gi±if jiK^iifrWfiSL-fc^ 
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2 

[0006] 

te^-CW. ^ilSl xio"~2Xio 1 'ato(ns/cc. K£ 
jgg 1 x itf • atons/ccWT©*^S©¥«{*"> 0 3 > 
■i7 x^*K<t^Hm*'Ciooo'C~i300-C©SK-co . 5~ 5 

B#ffll^ffiT2>*>©t?&2.. 
[0007] Sff-©fS>E«. flt**l* 1 X10"~2 X10 

• • atans/cc. gHBiSK 1 X 10* * atans/cctiT©*^® 
') ^ >^ x^*^ffitt»H«W ,, CJflOO , C~l3 

oo-c©ss-co. 5~5B#ra^Mffi-r £. 

[0008] »=©»9Itt, BBRtMt 1 xio"~2 xio 

• • atans/cc. 1 X 1* ' atms/cc«T©**«H 

V => >•> x^*lWtSS:H»*-ciooo*C~i30o 

•c©ss-co.5~5B#ra^aofc^. £*ffi*ws* 

• 0 0 0 9 1 *ia©»H«. S^tfiS 1 xi0 l '~2 xio 
"atans/cc. g**iftl£ 1 x 10" atans/ccWT©*^® 

00'C©SK-C0. 5~5«#lffllMHI SfHBfcW*" 

[0 0 10] 

U 1 X Id 1 7 ~ 2 X itf ' atans/cc, 1 

xi(T atans/ccfeTF©^ 3>f7*^ft&«. *^© 
«fc -5 CClO0O-CJii±©SSteSK«t <3 Ctl6*i»fr^ 
©■CW^Cv^i^^-^^" 
[001 1 ] 

^mSS^^ttfc. ^ftSNS. *SSf* (100) . 
^5~10Q-cm, ^ifiglSXlO 1 7 atans/cc (SiSmR 
j©Cj:4) . mm&& IX 10" atans/cc <*»FTIRffi«: 

M-C. 1200-C©SS-C> 2B#ra©^fflS ; &L'^ 
[0 0 1 21 !&#©3»t. Tia©ite«3-CS>«». 
^^XiSS: 6Liter/» 

#SjSe: 8'C/^ 

i2oo'c-c©»^Kjra : 2^ra 

[ 0 0 1 3 ] 3 &KH-©*tt***"*S'y 
*>6?f 6*a/c-5 i^25t«*o* . iioo-CRO'iooo-c-c «, 

[0 0 14] 

1 ] * a * ^ ^ * 9 •« ,; 3 
><«Sft*6»fc. ^mSNS. tSBH (ioo) - ffiK 
^5-10Q-cm. ^?SSl5X 10" atans/cc. mmm 
1 xitf» atans/cc (SimffiK <fcSt*fflB&#) WT. 
aS5- 0->*^25R*Wt»il»-C. 90tfC©S« 



(3) 



10 



[0 0 151 *fr©81B«. TfB©tteOt?*?.. 
®fg27*i£S: 6Liter/# 
f&$Mfi*^<D'5 x/"v©AfflSU£ : l2cm/# 
SSJIS: 8*C/# 
ISMajlg: 3'C/# 
900'C-C©W#^fH : 2B#ra 

[0 0 16] 8 6KH-©*tt****f X'^SBcT-a 
SOO'CRtf TOO'CT^&aOS&SSl/fc. 

[0017] ±$mmmmf^m2-cn*o*ifc*jx. 

#01-CS>*. ctiJ: •)*»*>* J: lfl00TC8Lh«>* 
[0018] 

>^S^6f#/c. 3IS3SPSI. £A*ft (100) . JgtS 
3£6~l0Q-cm, ggt&gglSXitf'atoms/cc 
1 xitf'atans/ccIJlT. fiS6 ' ©?x^25ft©S^tlg 
Wffi*WJ£t/fc&C*. SPD«¥ 

•C. 4l^ffl©^Jl i £ifebfciC^, SPDtt^lO 
[0019] 

>*ftft*»6»fc. atftl»P3L «MM* (100) « 
^l~2Q-cm> g^jgglSXitf'atocns/cc. K^iSS 
1 xitf'atoms/cdilT. iS&6' ©^x^25«t£. C-M 

-,tc. mitmtEKm-eiz* jsuwtow-c. ?x^#©*3o 



20 
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SPD«¥^350er/^x^-CA-3/c„ C©?x/n£> 12 
50-C. 30». Mft#B^*-C^j!a®L/fc<!:C5SD D D^« 
85%K. SPD&«¥*J ixtfr/"?xvvc*-3fc. 

PD«¥*3 l(Hr/>?x^i^fcl/&*>-3fct>©©.- fia D D 
[0020lft*.«Wl. 2K*»l»-Cfe. «MHI* 
[002 1 ] 

[&HB©8«] xi()"~2Xi0 1 'atoins/cc. 
gSSiSK 1 x 10" ataw/cdSTF ©*JW*^ U =» > 
©it£. ^ttt*fc»*rS14«H^ t P-Ciooo'CW±©^ 

c©&^ffi^x^©£S*ffi£«^£T£C£r 

[0 0 2 2] I- J: •) WOW 3 

650"CSlS©(IMSI*tli8^* <o * l ' B *" c *** 1 * * 

[0 1 ] AMBMUtiV'; a>-jx/Mt»OS PDOH« 

[02 ] «MU»8E^fi*i S P D©H*****IH. 
[03] *H*9*»+-»CJ:***aWI±*««* 
^H* © S P DSfc©Mtfc£^0. 
[##©SiW] 



CHI] 
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(4) 



#$¥5-144 82 7 



12] 




[S3] 




/nin. 



[^&ffliE#] 

[ffifflB] ¥l&4*£3£2 70 
[#i&fifiIE 1 ] 
[«iIE*r&§S«] w«a* 

[«uE#*£] 
[»iErtS] 
[SS«] W«B# 

[Wm 1 ] S^?SS1 xio"~2Xid"atans/cc. ft 



1 x id" atoK/ccWT©5MMMl<0**»^ « 3 

>^x/N*BMfc»B«*"CMotfc-i3o«n;o«t"Co.5 

[HUPR 2 ] 1 x id" ~ 2 x itf • atoms/cc. ft 

^gg i x io" atoms/cc^T©**^©****^ 'J => 
>^x^«r^f^tt»Ha*-Ciooo-C~i300-C©SK-CO. 

5 ~ ssnwwea-r * c t *<»* t * * v U a > * 

[M*g 3 ] igSfSSig 1 X id" ~ 2 x id* • atoms/cc. ft 




(5) 

MSB. 1 x 10" atm/ceaTO*W!W^ J/ ' J 3 

*^ %K{t^Ha*-ciooo-c~i3oo'c©ias-co . 5 

[III** 4 ] KS&ggf 1 X ICf ' - 2 X itf ' atans/cc. & 
SRigK 1 X 10" atoms/ccWT©*SMiS<D*«i*'> !> =» 
>^iyN=&^r§tt#SM*-Ciooo'C~i300-COtaS-Co. 

-r £i/y i^©*a®^*. 

[OOOl] 

[gt£±©fjffl#in *»w**a«*«aKffl''»^* 1 * 

fifr>'J3V)^*^- i<KSPD (Sarfac 
e Particle and Defect) £1*3*1*, -J*^*iB<DXB 

[0002] _ 

p d tomm&mi&w 6*>cc* -5 r # /c„ 

cooo3] -rfcfc%. s p D*tfftn-r*g. intra* 

,lt<&S. c©SPDBI83«:flWJ:9«clS»i« 

t<,>s. 5i±waK*a< f«i-fc 

tffci|MS B B B fr6#6ftfc^^- S PD«i^< &4. 
[0004] 

[HWMl/<l:Ht5SS] Uctfor. SPD4 
to 0 0 5 ] tfJOTIHIitfiitt*^^** 1 ''* 1 *** 

©-c t *>©-c&*. 

[0 00 6] 

[^s^^-rs/cs?)©^] -r^to%> ^-©^wk 

fc^-Ctt. ®SR?££1 xio"~2 xio" atoms/cc. 

igg 1 x io" atais/ccOT©*^*!©***^ ,J 3 > 
^*^*«{»H«+t?lflOtfC^i300X!©BKro.5--5 

[0 007 ] 1 xio"~2 xio 

* • atoms/cc KfRiftS 1 x 10" atOTS/ccfilT ©**«« 

©^3K^> 3 >■? x^4>RStt»fflm*rafloo-C-i3 

oo'c©iae-co . tmrnmnsmT s. 

[0008] WR«K 1 xi0"~2 xio 

■» ' atoms/cc. KSf8Hlt 1 x lCf 6 atcms/ccWT©*^® 




«fH¥5- 144 82 7 
«D¥«ftS' 'J =J >«>-x/%*«Mt»B«t>'Ciooorc-'i300. 

[0 00 9]»H©»Wtt. Sl^gSlxiO , '~2xio 
' • atoms/cc. KftiSK 1 X 10" atcms/ccWT©*^® 
o¥*f*s/ 'J 3 >"> i^4^tt^HSi,*-ClD00-C~13 

oo-c©sffi-co.5~5«Fiffl»jaaofe«. *«iiftw»-r 

[0010] 

[ffffl] SPDtt, #SilW)S*©*S^^® (c * il ' i 

^issn***®©*^*^* 1 ^* 6 * 1 ** 1 ' 

L, xio 1 ' ~2 xio" atoms/cc, ^iSS 1 

xitf»at»3BS/ccttT©vy=i>f *^*e>«. *#P1© 
j: -5 cciooo-CW±©SS3aSK <fc «3 C ft & *s««{tT S 

[0 0 11] 

ssmiiNSL USUI* (ioo) . fit* 

5p5~10Q-cm. |gi&Sgl5Xi0" atoms/cc <*»FnR 
. KS^SSlXltf 4 atoms/cc (SjamRffiK 

a-c. i2oo-c©as-r. 2&fm<D%w ! mzotc. 

[0012] &fr©i?ffl». TIB©<tteO"CS)?)« 
KfStfXjfcfi: 6Liter/# 
f^gyp^W't'X.^WAttijtK : 12cm// ^' 

Pfcfijlg: 3*C/# 
1200-C-C©^#B#ra : 2«fH 

[ 0 0 1 3 ] 3 P,Kp|-©«Jtt*WT*f 'J =J>WSft 

^swenfe-jx^zstscro*. noo-cR^iooo-c-cfc 

[00 141 

^mMNS. ifeUtt (100) . 
$5~10Q-cm. KlR?ffiKl5X 10" atoms/cc. K*iSlS 
1 x id" atoms/cc (nUFTlf&K. «fc*^Hi^) WT. 
jl:S5- ©^i^25»=&K^S^> 900*C©SS 

[0015] ^fr©i?ffl». Tiawifc'J -cs>s„ 

Kf&#*ifcS: 6Liter/^ 

?Mtffl^' v -©'5 ;T -'' , ' c:> '^^^^ : ■ 12cnv/ ^ 
iiaiiS:8'C/^ 

(^SjIK : 3"C/# 
900 , C"C©«*«n : 2^K 

[ooi6]3 ewa-oftttswrsfx^sBrro 
8oo*cstJ s 70(fc-cfc«iiaa*iSL'fc. 

[0017] ±12^86^ 1 R^mm2-cn^titc^x. 
A0S P D*©¥iSj«*. *&S&ffi«-C^ » I" 
*JHi-c**. eft* 9«e. iooo-CW±©» 



* 



# 



(6) 



[0018] 

[£11012] ^ 3 f7;^+-^«t0Mi»^c^-J3 

. aimsaps. asuffc (100) . fits 

^6~10Q-on. g^jSSlSXlO-'atoms/cc. 
1 Xitf'atoms/cditT. iTJ£6" ©? i^25ft©I«tl& 
ifE*a»tbteiC*. ^ft*609«-C*«). SPDIJ¥ 

J$300*y$x7vc*ofc.- ctifc^ffittSHaWtMooo 

•C. 4B#ra©^ffiS4iS0fctC5. SPDBTOlO 

/c. 
[0 0 19] 

^ 1 ~2 Q-cm, S^jgKlSXitf'atoms/cc. K^iSS 
lxaifatnB/ceHT. ©9x^25ft&, C-M 

ofc. wuntEKurcra. aa?7«-c, *x^*© 

50'C. 30#, S<tfia*t»l/fci C ^ Io n 0 ?« 

PDBTO io^/?x^£^<tUfc#>ofc*>©©. AS 
[0020] ft*. S?S60d 1 , 2 (Cfeb'-Ct. *mbi« 
[002 1 ] * 
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: [ftOOttJII] 1 x io 1 7 ~ 2 x itf ' atoms/cc 

ggKigg 1 X 10" atQK/ccWT©**^ y 3 > f x " 

©«£. K{btt*fc«^14#H» c P-ciooo-cw±©» 

«i*iM-*»w©(iM!ffli*tt*ffi«'» * c t ec i o . m 

.«:. C©(S*ffl8 r ) iAOiRI4SSPffit* c it? 

[0 022] fcfc, -f>=r» hd; ononis n/c^M 
650'CigK©^« r M i &*BS ; »i^^ </5 * iii ^ ; ' c * e * 1> * 

[ H 1 ] &i?±fflfi& i f 'J ^ > f x^ *© S P D ©FHGfc 

[02 ] mmmK*&mt s p dom*****^. 

[S3] • * B *9JUX*-ttfcJ:3*tt»5l±tfi»K£ 
feS4>© S P D»©H«*5VrH. 

[#&*IjE2 ] 
[1ijEM«l«S«] HBB 

sih 
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